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(:RAPHS OF BESSEL FUNCTIONS. . 211 

‘ I ’ I I E  differential equation x2 d’{+xd’’+ (z’ -rt2,!y=0 is of very dx- dx 
ftvclucnt occ~~rrc~ice in inany branches of niathartiatical 
physics and it is shown in the standard treatises * that the 
solution of the equation is expressible in ternis of special 
iunctions, known as Bessel functions. The solutions of the 
ecluation met with in the commonest practical problems are 
composed of functions of the first kind, defined by the infinite 
series, 

where !? is the Eulerian gamma function, and n is gener- 
ally a positive integer. 

In  a recent investigation the writer had occasion to plot the 
graph of the function for certain integral values of n, and the  
t~e.julting curves seemed so interesting that a complete series 
of graphs was prepared for all integral values of n from zero t o  
12 inclusive, using the tables recently published by the British 
Association Committee. 

111 thl: hope that the curves may be of interest to others 
engaged in practical work the author submits Figs. 1, 2 and 3 
; o r  the consideration of the Society. In Fig. 1, Jn(z) for 
)i=O, 1, 2, and 3 is shown ; in Fig. 2 the series is extended up 
to 12=7 ; and in Fig. 3 is completed to n=12. On the latter 
diagram a few points are shown of J,,(z) in order to  emphasise 
tlie striking and well-known tendency of J,L(z) towards zero 
as’ )L becomes large. 

Apart from the purpose for which the graphs were con- 
stru-ted, they have also proved a useful means of verifying by 
graphical means the commoner properties of the functions and 
some of the simpler so:utions of Bessel’s equation. 

The mathematical theory O E  the Jfunctions has been investi- 
gated with the greatest thoroughness, and tables of the va!ues 
of the functions have been published from time to time. How- 
ever, with the exception of J,  and J,-the graphs of which are 

on Besscl Functions.” 
* Porsyth, Differential Equations,” and. Gray and Jlathens, ‘‘ fi!heatise 
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given in Gray and Mathew's treatise and of these and a fejr. 
other orders in Jahnke and Emdes' '( Functionentafeln "-the 
writer does not recollect seeing the march of the functions 
illustrated for integral values of the parameter n. 

I n  concluding this short note the author wishes t o  thank 
Dr. A. R. Forsyth, F.R.S., for the interest which he has showll 
in the work, which was cawied out a t  the City and Guiltls 
(Engineering) College. 


